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- NASA Space Environment and Effects (SEE) Program 

- NASA's James Webb Space Telescope (JWST) 


Introduction to space radiation effects in microelectronics 
Using applied physics to help NASA meet mission ob jectives 
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Modeling the Interaction of the Space Radiation 
Environ ment with the Spacecraft and Targets 
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Clemson University Proton Interaction in Devices (CUPID) 

- Simulation of proton spallation reactions in Silicon 

- Tracks energy deposited in a right Rectangular Parallelepiped (RPP) volume 


Space Computational Radiation Interaction Performance 
Tools (SCRIPT) 
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Prompt Ionizing Events Figure 2 4 

Single Event Effects (SEE) 
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Prompt Ionizing Events R 9 ure2 - 4 

Single Event Effects (SEE). 



S3 

X .fc 

o « 

c a 
o u 

*D £ 

w Tj 
ui! 


W 0 ) 3 


° C 
TJ © 

1-8 

fl 


8 o 
&.E 

O) 

o "O 

5 c 


c o 
a 4= 
cr> J 2 

I o 

o'fc 

o 


w c 

§ H 

£ a- a 

§" SJ a o 

W g C W u 

0 +- C 

^ JhOlL : 
c c c c c c 

U V ft) ft) V V 

LU LU 11J lu liJ UJ 

ft) ft) ft) ft) ft) ft) 

i? i' i 1 i' i* 
in in in in in in 


I I I I I I 



V) -C 

c +- 
a o' 
l j; w 

H O) t~ 

ft) 

•Jf^s 

r C ft) tn 

n LU 3 ■{- t 

S o- E .5 
■ c • ?> X) 

-J LUU l 



_ u >’• i * 

C 3 

O z 

XI r- W 

a ! .{j 

.N vh cn h- a 

P 5 - O Q_ 

*r v) Q) v> 

O 4 — C ,V _ 

M § § m S E .2 

<J cn - +: cr c .2 

00 o — o w w ~o 

c s- o t. j_ > a 

.bil.UQ.lLUj ° 

~D 



Cumulative Degradation for Multiple Ionizing EvertfS 

Total Ionizing Dose (TTD) 
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Cumulative Degradation and Prompt Response for 

Non-Ionizing Events 

Displacement Damage 
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General On-Orbit Performance Prediction 
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Applications of Computation Physics 
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oise Quantitative Detection Across the Spectrum 







Gravity wave - Laser Interferometer Space Antenna - LISA 
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JWST IR Focal Plane Array Detectors 
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FPA Transient Response Model 
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